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GY AND MICROMETEOROLOGY 

GILMAN GLACTER CAME 

. ae James R. Lots 

SUMMARY OF OBSERVATIONS. 

‘aa oe and microametecrological programme on the Gilman Glacier during 


ne summer of 1958 was an extension of that begun during the previous sumer. 


aS 


Ob _ ae began at an earlier date in 1958, and ended later. During 1958, radiation 
2 tudies were carried out, using an actinograph and a net radioneter. 

The camp on the Gilman Slaster*ahore the meteorological equipment was set up in 
“1988 was located several hundred yards upeglacier from th21957 site, at an altitude 
of 5407' above sea level. For all practical purposes, the two locations can be 

7 considered to be identical. 

, Meteorological ebservations begen at 0800 on May Sth, and were carried out three 
times a day at 0800, 1400, and 2000, Observations at the six hour intervals consisted 
of screen temperature by standard thermometer, six-hourly maximum and minimum | 

re temperatures, wind spsed at four feet above the glacier surface by hand anemaneter, 
beind direction by flag on the mast, horizontal vibility, precipitation, cloud types 
2 and emount. A penttudteus thermograph record was kept, beginning on May Sth, and 

_ recdings were telion from it at the six-hourly intervals. A daily sunshine record 
oo from May Sth alse. On May 12th, at C800, a continuous hygrograph: record 
ogee, and relative humidity in the screen was measured by a wet and dry bulb 
peychroneter frem 2000 heurs on May 15th. A continuous barogreph record began at 
1280 on May 15th, and the aneroid barometer was read every six hours during the dey, 


k eginning at 2000 on the same day. Snow temperatures at the surface were read : 
every two hours fram 0800 on May 15th to 2200 on July 4th, when the last of the 2 
The psichin re on eteorol gical work started at 0800 on ae “ag i iy A 
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2/ 
wind speeds at four levels above the glacier surface = 10 centimetres, 1 metre, 
$ metres, and 10 metres = were recorded at twoehourly intervals, as were air 
temperatures. 

Ta all, synoptic observations were carried out for a peried of 100 days; 
miereneteorological records cover 86 days. 

Radiation studies began on May Sth, when the first readings were taken with the 
net radiometer. Unfortunately this radiometer must be covered up, and cannot be read 
when precipitation is falling. It beeane the practise to read the instrument at the 
two-hourly observations during the dey, when it was not snowing or raining, and 
to obtain other readings at different timés during the day and night. Im all 741 
readings of net radiation flux were taken over a period of 99 days. Only on June 4th 
was the weather so bad that no values of net radiation flux could be ebtained. The 
Casella bimetallic actinograph, for measuring short wave solar radiation, suffered 
sporadically from clock trouble during the summer, with the result that the record 
for this only extends over a 65 day period, The actinograph was put inte operation 
at 1100 on May 18th, and stopped at 1200 on August 12th. From June 9th, after a runninge 
in period, the actinogreph rah from 1020 en one day to 1020 on the following day, and 
from July 9th, after a break in the record, the ran was from 1200 on one day to 1200 
on the following day. . 

Three abletion stakes wexe set around the base of the meteorological mast, and 
read every day at 2000 from May 27th to August i5th, Six other ablation stakes , ASle 
ASS, set approximately haif a mile down giasier were read every Wednesday from June 
25th to July S0th, then twice a week after this until August 15th. 

THE SUMMER OF 1958 IN NORTHERN ELLESMERE ISLAND COMPARED TO THE LONG TERM RECORD 

Data from the only two weather stations in Northern Ellesmere Island, Fureka and 
Alert, tend to confuse rather than to clarify any attempt to compare the summer of 
1958 with cther summers or with the long term"eans. For June and July 1957, both 
Eeitions had higher mean daily temperatures, higher mean daily maxima, and higher 
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fat on aS the influence of local factors, it is very Seonatie: for Northern 
EL: Leamere asa whole, that the stnmer of 1957 was warmer ‘and drier ¢han usual. 
ing the summer of 1958, there were considerable differences in the pester eS 
and d precipitation readings at the two stations as compared to the long term means. 
; _ were also differences in temperature and precipitation trends for the twe stations. 
At Bureke, for instance, mean daily temperatures during 1958 were slightly higher 
. than the 1947258 mean for May, lewer during June, and approximately the same during 
2 «AG Alert, the mean daily teuperature for May 1958 was 4,1°F, higher than the 

hly mean for the period 1950-58, but mean daily temperatures during June and July 
were approximately the same as the means for the long term period. For the budget 
year at Eureka, August through to May, there was more precipitation ‘(2.89") during 
) 1957-58 than the mean for the same pericd during 1948658 (1. 90"). For Alert, the 
; ae figures for the budget year are 2.8S" ana 4, 55", :e 
bon 1 the basis of these figures for Alert and Eureka, at is impossible to generalizes 
shout the summer in Northern Elleamere Island in 1958 as Rocapared, to the long tem 
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diurnal variation, and meny sudden rises and falls in temperature before the melt 
got firmly under way, and a much ee characteristic after June 25rd. Even 
during the period July 25th - wat when there was no ablation, temperatures in the 
sereen remained galt and showed little Me ae a 49 ner 

The onset of the es was very sudden, and this feature was noted during 1957 also. 
The mean daily temperature on June 7th was 17.0°F.,on June 8th it went up to 26.0°%., 
On June 6th, the daily maximum was 15.2°F., on June 7th it was 24.8°F,, and on 
June 8th, the high recorded was 36.0°F, 

The temperatures on the mast showed the same sudden upsurge in early June. On 
dune 6th, ,the mean temperature for the four levels on the mast between 0800 and 
2200 was 18.2°F; on June 7th. it was 35.5°F. At the 10 om. and the 1 m level, the 
mean daytime temperature went above freezing on June 8th, and never fell below 52.0°F. 
during the period of observations except on two occasions. In 1957, this sudden 
upsurge of temperature occurred on June 12th. 

An anjysis of the temperature profile on the mast showed that during the period 
May 19th to August 12th, 27.0% of the Bheatrati con showed a straight increase of 
temperature froa 10 cms. to 10 m.In all, inereases in temperature from LO oms. to 
10m, directly or indirectly, were noted during 75.1% of the observations. 

As in 1957, it was fcund that the control that the glacier has over the actual 
temperatures above its surface is not very strong. For the period May 19th to August 
12th, the tempereture at 10 ems. dropped below freezing during 29.1%, 27.9% and 27.0% 
of the time respectively. Practically all the temperatures below freezing at all levels 
on the mast were recorded during the days before June 8th, 

During the sumer of 1957, the general level of relative humidity was around BOjee 
Means for June, July and early August for that year were 81%, 84% and 88%. parion 1958, 
although the air above the glacier was very seldom saturated, and then only during 
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oceasional deys, the mean relative humidities forjuns and July were 79% amd 82%, 

In August, the relative humidity for the first twelve days was 75%, but the weather 
during the early part of this month in 1957 was in very marked contrast to that prevailing 
during early 4ugust 1958. There were marked changes in relative humidity during the 

day from hour to hour, ani variations of 20% within 2 matter of minutes were noted 

right through the summer. 

The only marked correlation between relative himidity and wind direction was 
between high humidity and e southesas} wind. 4n up=-glacier wind usually meant an 
incursion of more humid air, and this was reflected in the figure 95% relative 
humidity with a south-east wind, compared to a mean of 78% for ohservations when a 
north-west wind was blowing. The dominance of north-west winds, however, tends to give 
an unbalanced picture cf such @ correlation. 

WIND. 

As dubing the summer of 1957, the dominant features of wind ebservations were the 
prevalence of north-west ( downeglacier ) winds, the large percentage of calms, and the 
generally light nature of the winds at all levels. Tm May, 57% of all winds were from 
the north-west, and for June, July and August the percentages were 50.1, 41,1, and 
72.9. During August, when a high dominated the area, all winds recorded during the 
first twelve days were either from the north-west or from the north. For the whele 
period of ebservations, winds from the north-west accounted for 51.4% of all observations, 
north winds occurred 12.8% of the time, end calms were recorded at 18.7% of the 
observations. Calms aecounted for 52.0% of all observations in May, 17.9% im June, 
and 18.5% in July 1958. 

Winds at all levels on the mast tended to be light, and seldom exceeded ten miles 
per hour. At the 10 am. level only 3.1% of all winds were over 10 m.p.h., and the 
1m, 3m.,9nd 10 m. levels had winds over this speed during 8.2%, 15.4% and 24.0% 
ef all observations. The highest wind specd recorded on the mast was 36.0 mph. at 
10 m, on July 7th, and only the 10 m, level recorded winds over 50 m,».h. 
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Wing speed gradients showed a straight increase with height 36. 5% of the time, 
intermediate 


io 


end, in all, am inerease from 10 om. to 1 m with or without 


61. hot the time. Increases to 5 m., then @ drop in speed to 10 m. was recorded 
during 15.6% of the observations ~ the only significant exemple of decreases tn 
wind ‘speed with increasing height. — 
PRESSURE 


During the summer of 1958, the pressure pattern was similar to that of the sumer 
of 1957 = little suideh change, with the bamsgraph trace almost a straight line at 
times. The highest mean daily pressure recorded was 908.8 mbs. on June 8th, the 
lowest 887.4 mbs. on May 28th, 

CLOUDS AND CLOUDINESS 

The mean monthly cloudiness for May, June, July and early dugust 1958 wes 4.7/10, 
5.9/10, 7.4/10, end 3.3/18. There were more completely overcast deys during 1958, 
five days having 10/10 cover for the period 0800 te 2200 compared to only two 
during 1957. Again there was a marked differense between the preemelt peried before 
mid-June, and the cloud conditions during the melt season, this being reflected in 
the me+n daily cloudiness for June as compared to that for July. Im comtrast to 1957, 
the first few days of August 1958 had a low mean daily cloudiness when a high pressure 
system covered the area, 

The frequency ef different cloud types was as Poeliowé, 

Cloud Form Fog SteFomngs CueForns &eForms Ci-Forms 

% Frequency 10.5 43.5 os 27.5 13,6 
4gein the relatively low percentage of fog and steforms compared to the records on 
other glaciers and Ieecaps is noteworthy. In 1957 Fog end steforms were recorded 
during 35.7% of the observations. Stratocumulus formed the largest percentage of 
any single cloud type in 1958, occurring during 28.3% of the time. 

FOG AND VISIBILITY 

Fog as an obstruction to visibility was noted at 68 of the 750 cbservations during 
the sumer of 1958. Tere was little fog during May, and none in August. From 1800 on 

June 20th to 0800 on June 25th, heavy fog persisted at the camp in association with 
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snow, eut down visibility at the camp at most of the observations. For the whole 
sumer of 1958, only 67 observations haii visibilities of one mile or less. During 


every menth in 1958 the visibility was 50 miles or over for more than 50% of the 
: Lape The wisbility during the first twelve days of dugust was SO miles or 
be on 95 out of 96 observations. bs 
r Drifting snow was noted on five cccasions, and blowing snow on nineteen occasions. 
This is in marked contrast to 1957 when there was only one observation of blowing 
stow. In 1958, snow was blown down from the head of the Glacier over the camp on 
uly 7th © 8th, 
SUNSHINE 
A high sunshine record was characteristic of the summer of 1958 as well as of the 
the summer of 1957. For the pericd May 5th < dugust 12th, the total mmber of hours 
of sunshine was 1420.5 out of a possible 2400, an average of 14.2 hours daily, and 
a percentage of 59.2. During the period MaySth - May 22nd, there were nine days 
with continuous sunshi, and the first fourteen days of June had eight with 
twenty four hours of sunshine. The first twelve days of August 1958 had an average of 
4 18.8 hours of deily sunshine, compared to 5.8 hours for the first. eight days of 
August 1957. June and July had fewer hours of sunshine in 1958 as compared to 1957. 


PRECIPITATION 
There was hoar frost accumulation at the station on May 2lst, May 31 st and June 2nd, 
on May Slst, 0.8 to 1.0 ams. of hoar frost accumulated on wires, bamboo poles and 
| tte mast, and on June 21st 1.5 to 1.9 ams. of rime lee formed. There was a fall of 
Bite erystals on May 21st, and a hail shower on June 28th, as 
. 2 Snow first: fell on May Sth, the aay observations began. Total snowfall for pling we 
period May 5 th = Slet, 1958 was 2.4". June 1956 had a marked chen 
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cee nigh ‘pressure system, In Ai gu + 1957, when the area was under the influence 


of — larce semiepermanent low north of the Bering Strait, 2.4% of snow and .09" of 


7 Pte fell during the first eight days of the month. 

| A comparison of the precipitation during the two summers is as follows. 

a Rain Snow Total Days with measurable rain, snow 
1958 

May 5th e August. 12th o OL 11.1 1.42 8 20 


1987 ae 
May 18th ~ August 8th oF 9.5 1.52 5 10 


ABLATION 
The ice ablation at the camp and down the glacier at stakes ASL-ASS is summarized 
as follows. 


Total ablation to August 15th in ons. 


No 1 No 2 No 3 | Mean 

7 4n.4 38.0 47.8 | 43.4 

3 ASL AS2 ASB ASE i ASSCAS Mean 
“~ 72,5 580 74,0 65.0 54,0 81.5 67.5 


_ The mean ablation of ice at the stakes around the mast in 1957, 79.9 ans. ,was 
alm ost twice: as much ce in 1958. ) 
Fd ‘The ablation season began quite suddenly on June 10th, when snow began to melt | 
at the poles around the mast, It proceeded Festa SsLly, with some acewmulation at és 
2 th mp poles until June 24th, when it really got under way, All the snow had diseppeared 
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RADIATION a) 

NET RADIATION 

In the early part of the season, pragtieally every observation ef not radiation 
showed more outgoing radi apion than imeaning. with clear skies end ® snow cover, values 
of net redietion flux reached a maximim of «. 29225 langleys per minute at 12ed om 
fay Gth, Imemming net radietion seldon exesedes, exteoing rediation until mid-June, 
Serianing on Jume 20th net vadietion begen to show positive values at prectieally every 
observation. In midedune, however, especially late in the evening, there were lerge 
values of negative net radiation flux, On June 14th, with a sky cover of L/10Ca, 1/10 Ac 
and a snew eover, the radiation was ~,1655 langloys per mimate at L800, end «206625 
leagleys per mimxte at 2000. High values of incoming net redietion flux wers obtained 

ery early in the melt season. On June 20th, a/; 0800, with a aky cover of 5/10Se, 2/10 
do, the ineeming rediation fluc was +.215875 langleys per mimste; at 1200, with 5/10 
Sg, B/10de 16 was 4.26275 langleys per minute, et! at 1400, with 2/10Se, 5/10ae it 
was +. 24875 langleys per minute, The maximm ineoming met radiation flux recorded was 
at 1400 on Fuly 23rd, when, with a sky cover ef S/LOF and 7/109s,the rediemeter 
reading waa ¢.282 lengleys ver minute. fovyards the end of the summer, negative values 
of net rediation were nay dastncky obteined. Even on August Gth, hewever, at 1000 
end at 1200 wigh a sky cover of 1/L08e and L/L0Ci, the radioneter readings 1 were 
+. 265975 and +.232875 langleys per minute, 

SHORT WAVE RADIATION. 
The figures for short wave radiation have yet te be fully worked out, Maximum short. 
wave radiation occurred’ at the beginning of the melt season meh engl June 8th and June Lith. 
CONCLUSION | ! 

Sis vepert has been 2 summary of the meteorological and nicreneteorological work 
earried out during the summer of 1958, and sane comparison has been made with the 
veaulta obtained last stummer. New thet two suniners work has been cempleted, and extra 
radiation and gleclological data has been gathered, it will be possible to investigate 

therBudee?: of the Gilman my to Mgr the problems of accumulation and 
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